Distinct molecular program imposed on CD4+ T cell targets by CD4+CD25+ regulatory T cells.
CD4+CD25+ regulatory T cells (Tregs) are key modulators of immunity, but their mechanism of action is unclear. To elucidate the molecular consequences of Treg encounter, we analyzed changes in gene expression in CD4+ T cell targets activated in the presence or absence of CD4+CD25+ Tregs. Tregs did not alter the early activation program of CD4+ T cells, but had reversed many of the activation-induced changes by 36 h. It is not known whether Tregs simply induce a set of transcriptional changes common to other nonproliferative states or whether instead Tregs mediate a distinct biological activity. Therefore, we compared the gene profile of T cells following Treg encounter with that of T cells made anergic, TGF-beta-treated, or IL-2-deprived; all possible modes of Treg action. Strikingly, all genes down-regulated in suppressed cells were indeed common to these nonproliferative states. In contrast, Treg encounter led to elevated expression of a unique set of genes in the target T cells. Although different from the nonproliferative states tested, the Treg-imposed gene program is exemplified by expression of many genes associated with growth arrest or inhibition of proliferation. We suggest that Tregs function by the induction of a distinct set of negative regulatory factors that initiate or maintain target T cells in a nonproliferative state.